INTRODUCTION
============

Professional annual meetings present a variety of scientific research results, with well-organized presentations that focus on ideal and innovative surgical techniques and improved surgical outcomes. The publication rate of presentations in medical journals can be used to assess the relevance of annual scientific meetings \[[@b1-aps-2018-01095]\]. An early study reported a full publication rate of 51% for presented abstracts \[[@b2-aps-2018-01095]\], which decreased to 45% (range, 11%--78%) in an update published by the same author in 2007 \[[@b3-aps-2018-01095]\].

In 2012, we first studied the full publication rate of abstracts presented at the Korean Society of Plastic and Reconstructive Surgeons (KSPRS) meeting, the largest academic society dedicated to plastic and reconstructive surgery in Korea \[[@b4-aps-2018-01095]\]. Currently, the KSPRS, Research and Reconstruction Forum (R&R Forum), and Korean Society for Aesthetic Plastic Surgery (KSAPS) are representative annual scientific meetings focusing on plastic surgery in Korea. Since the initial R&R Forum in 2011, the KSPRS has held two scientific meetings a year: the R&R Forum and the KSPRS annual meeting. These annual scientific meetings include presentations on the subspecialties of basic science, cosmetic surgery, surgery for congenital conditions, surgery of the extremities, trauma surgery, and oncologic surgery within the broader field of plastic surgery. The KSPRS includes presentations on all subspecialties of research and surgery, whereas the R&R Forum deals with all subspecialties except cosmetic surgery, and the KSAPS focuses more on cosmetic surgery and shares information between presenters and discussants. Therefore, we hypothesized that differences in the subspecialties represented at each annual scientific meeting would affect the publication rate. Despite some limitations, we conducted a previous study analyzing the full publication rate of the abstracts presented at the KSPRS meeting in 2012. That was the first study to investigate the publication rate following an annual meeting related to plastic surgery in Korea.

The purpose of this study was to provide updated information on the full publication rate of presentations at annual meetings and to expand upon the analysis of the prior study by addressing its limitations. In addition, data from the annual scientific meetings of the KSPRS, R&R Forum, and KSAPS were analyzed to survey the range of information presented at these annual scientific meetings.

METHODS
=======

The abstracts presented at the annual scientific meetings of the R&R Forum, KSAPS, and KSPRS between 2011 and 2015 were collected. The abstracts were analyzed by six independent investigators between July 1, 2018 and July 31, 2018. First, to collect the abstracts presented at each annual scientific meeting, we obtained the program book from each meeting and program files for each year from the corresponding society's website. In the resulting database, the sessions of each annual scientific meeting were divided into free papers, posters, and e-presentations (or e-posters). We then used this database to determine whether the abstracts were published. Abstract publication status was confirmed through PubMed, Google Scholar, the KCI-Korean Journal Database, and the KMbase database. We searched for the family name and initials of the first author or coauthor. Next, the abstract title and key words were searched. If the same affiliations were present in the abstracts from the conference presentation and the journal publication, we used the name of the corresponding institution. We determined that an abstract had been published when the institution and one or more author's names were listed, and when the conclusion of the full paper was consistent with the abstract.

Presentations were classified by session type (oral, poster, e-presentation, or e-poster), affiliation (teaching hospital, private clinic, or a combination of the two), and subspecialty. Free papers were categorized by subspecialty based on the session where they were orally presented (basic science, cosmetic surgery, surgery for congenital conditions, surgery of the extremities, trauma surgery, oncologic surgery, and English-language sessions). Posters and e-presentations were not analyzed by subspecialty because they were not categorized as such in the abstract books. The time to full publication was defined as the elapsed time from the month of presentation to the month of publication. Abstracts published before the corresponding presentation were excluded. We classified the journals of publication as domestic or international. The overall publication rate was defined as the percentage of abstracts published in journals among the abstracts presented at each annual scientific meeting. The publication rate was investigated for each annual scientific meeting. In addition, abstracts were classified according to study design (prospective or retrospective), statistical analysis (present or absent), and study outcome (positive or negative). The Pearson chi-square test was used in SPSS version 19.0 (IBM Corp., Armonk, NY, USA) to determine the significance of differences in the publication rate according to the annual meeting, type of presentation, affiliation, subspecialty, study design, type of outcome, and statistical analysis. P-values \<0.05 were considered to indicate statistical significance.

RESULTS
=======

The R&R Forum, KSAPS, and KSPRS meetings have been held annually since 2011. During the 15 annual meetings between 2011 and 2015, the total number of abstracts presented in the free paper, poster, and e-presentation sessions was 2,335. Of these, 622 (26.6%) were eventually published in journals. The overall publication rates were 240 of 684 abstracts (35.1%) presented at the R&R Forum, 56 of 216 abstracts (25.9%) presented at the KSAPS meetings, and 326 of 1,435 abstracts (22.7%) presented at the KSPRS meetings. The annual meeting publication rate was the highest at 39.9% for the R&R Forum in 2014, followed by the 2015 KSAPS (31.0%) and 2015 KSPRS (28.8%), and the lowest rate (17.5%) was found for the 2013 KSPRS. There was no significant difference in the publication rates among the annual meetings (P=0.289) ([Table 1](#t1-aps-2018-01095){ref-type="table"}). The publication rates according to presentation type were 28.9% (318 of 1,102) of oral presentations, 23.5% (166 of 705) of posters, and 26.1% (138 of 528) of e-presentations (P=0.198) ([Table 2](#t2-aps-2018-01095){ref-type="table"}). The publication rate of presentations by authors from teaching hospitals was 28.1% (560 of 1,991), that of presentations by authors from private clinics was 14.6% (19 of 130), and that of presentations by authors with combined affiliations was 20.1% (43 of 214) (P=0.288) ([Table 3](#t3-aps-2018-01095){ref-type="table"}). The publication rates by subspecialty were 35.0% for basic science, 21.4% for cosmetic surgery, 28.0% for surgery for congenital conditions, 32.1% for surgery of the extremities, 35.8% for trauma surgery, 26.7% for oncologic surgery, and 25.9% for English-language presentations (P=0.636) ([Table 4](#t4-aps-2018-01095){ref-type="table"}). Except for 92 abstracts (14.8%) published before the presentation date, the average time to full publication was 15.48 months. Abstracts published within 2 years accounted for 81.5% of the publications (432 of 530) ([Table 5](#t5-aps-2018-01095){ref-type="table"}). The abstracts were published in domestic or foreign journals ([Tables 6](#t6-aps-2018-01095){ref-type="table"} and [7](#t7-aps-2018-01095){ref-type="table"}). Fifteen domestic journals accounted for 47.3% of the total published abstracts. Among these, the number of abstracts presented at the KSPRS was the largest (141 of 294). The top three domestic journals in terms of the number of publications were *Archives of Plastic Surgery* (*APS*) (205 of 294), *Archives of Craniofacial Surgery* (*ACFS*) (39 of 294), and *Archives of Aesthetic Plastic Surgery* (*AAPS*) (21 of 294). The abstracts presented at the R&R Forum were more likely to be published in domestic journals (136 of 240). Additionally, 328 presentations were published in 65 international journals (52.7%), and presentations at the KSPRS meeting accounted for most of these publications (185 of 328). The top three international journals in terms of the number of publications were the *Journal of Craniofacial Surgery* (56 of 328), *Journal of Cranio-Maxillofacial Surgery* (50 of 328), and *Journal of Plastic, Reconstructive & Aesthetic Surgery* (33 of 328). Prospective studies accounted for 51.6% of the surveyed abstracts (1,205 of 2,335) (P=0.049) ([Table 8](#t8-aps-2018-01095){ref-type="table"}). Of the annual conferences, the R&R Forum had the highest proportion of prospective studies, at 53.7% (367 of 684). The overwhelming majority of abstracts (93.3%; 2,178 of 2,335) presented positive outcomes (P=0.003) ([Table 9](#t9-aps-2018-01095){ref-type="table"}). Similarly, most abstracts were studies with no statistical analysis (80.3%; 1,876 of 2,335) (P\<0.001) ([Table 10](#t10-aps-2018-01095){ref-type="table"}).

DISCUSSION
==========

This study reviewed the publication rate of abstracts presented at three annual scientific meetings held by Korean societies of plastic surgeons in comparison with the publication rate reported in our previous study of the KSPRS meeting. Two previous consecutively-published studies on the publication rate of abstracts presented in the plastic and reconstructive surgery field in the same country were identified. In 2003, Oliver et al. \[[@b5-aps-2018-01095]\] stated that the publication rate for five meetings of the British Association of Plastic Surgeons between 1995 and 1999 was 32% (range, 23%--54%). In 2010, Kain et al. \[[@b6-aps-2018-01095]\] stated that the publication rate of abstracts presented at the 2007 British Association of Plastic, Reconstructive and Aesthetic Surgeons meetings was 22%.

The total publication rate of abstracts presented at the KSPRS, R&R Forum, and KSAPS, the leading Korean academic societies dedicated to plastic surgery, was 26.5%, which is lower than the publication rate of 38.7% found in our 2012 study \[[@b4-aps-2018-01095]\]. This rate is similar to that described for British annual meetings \[[@b5-aps-2018-01095],[@b6-aps-2018-01095]\], and is lower than the publication rate reported by a Cochrane study in 2007 by Scherer et al. \[[@b3-aps-2018-01095]\] (45%). We believe that the reason for the lower overall publication rate in the field of plastic and reconstructive surgery is that the content of presented abstracts was assessed according to strict criteria, one of which was that the studies must not have been previously presented as full papers. The reason for the decreased publication rate relative to the results of our 2012 study is believed to be the increase in the total number of speakers, as the scale of the annual meetings has grown. In 2010, Kain et al. \[[@b6-aps-2018-01095]\] gave three reasons for the observed decline in the publication rate. First, many of the presented abstracts were not even submitted for publication. Second, the evaluation process for abstracts was stricter than that followed by other journals. Last, abstracts may have been in the process of being accepted or submitted.

Our findings can be interpreted indirectly as indicating that the quality of research results in plastic surgery remains high. The highest publication rate was observed for the R&R Forum (35.1%), followed by the KSAPS (25.9%) and the KSPRS (22.7%). This trend is thought to be due to the lack of an aesthetic session at the R&R Forum. Likewise, the lower publication rate of abstracts presented at the KSAPS may be explained by the fact that it primarily includes sessions dedicated to aesthetic surgery. We also hypothesized that the type of presentation and affiliation of the author could affect the publication rate because in the 2012 study, higher publication rates were found for oral presentations and presentations by authors from teaching hospitals. Similarly, in the present study, the publication rates for oral presentations (28.9%) and presentations by authors from teaching hospitals (28.1%) were higher than those of other studies. This trend was found for each annual meeting. As previous research has suggested \[[@b4-aps-2018-01095]\], a higher publication rate indicates that high-quality oral presentations are preferred at annual meetings. In addition, most abstracts (85.3%) were presented by authors from teaching hospitals, and those abstracts had a higher publication rate (28.1%) than presentations by authors from other institutions. The publication rate according to subspecialty was analyzed in seven additional English sessions. Previous studies have found the highest publication rate to be at the basic science sessions, but in this study, the trauma surgery sessions had the highest rate (35.8%). There was a significant difference between these two types of sessions (P=0.008). The lowest publication rate was found for the cosmetic surgery session (21.4%), which is consistent with previous studies. The average length of time from presentation to publication was 15.48 months. This is lower than the interval of 2 to 4 years \[[@b7-aps-2018-01095]-[@b10-aps-2018-01095]\] for the publication of abstracts published in other professional and scientific journals.

Among the domestic journals where studies were eventually published, *APS* accounted for 69.7%, *ACFS* for 13.3%, and *AAPS* for 7.1%. Among the international journals, the *Journal of Craniofacial Surgery* accounted for 17.1% of the published abstracts, the *Journal of Cranio-Maxillofacial Surgery* for 15.2%, and the *Journal of Plastic, Reconstructive & Aesthetic Surgery* for 10.1%. In total, there were 15 domestic journals and 74 international journals. Among domestic journals, APS showed a markedly higher proportion of publications, but no significant difference was found among international journals.

Our previous study found that abstracts were published in 20 domestic and 14 international journals, and that 87.4% of the abstracts were published in domestic journals. The abstracts surveyed in this study were published in 15 domestic and 74 foreign journals, and 52.7% (328 of 622) were published in domestic journals. This finding indicates that English-language ability, which was a limitation of previous studies, has improved, and that Korean plastic surgeons perform excellent research. The distribution of publications across journals was found to be similar to that reported in previous research, showing that some journals have continued to remain influential in the field of plastic surgery. In particular, although the proportion of publications in *APS* decreased slightly compared to previous results, *APS* still accounted for the highest percentage, proving that the status of *APS* remains excellent in comparison to other domestic and international journals. Additionally, the publication rate was studied according to study design, study outcome, and the presence of a statistical analysis, all of which were identified as limitations in previous studies. Higher publication rates were found for prospective studies, those with positive outcomes, and those without a statistical analysis. We expected the opposite trend for studies containing a statistical analysis, but the small proportion of such studies may explain why we arrived at the opposite conclusion.

There are some limitations to our study. First, we could not investigate the content of all the abstracts. Since the content was only available in the abstract book or in the published papers, it is possible that content could only be obtained for 2,255 of the 2,335 abstracts (96.6%), resulting in selection bias. Second, although six independent investigators---more than in the previous study---reviewed the results, it was not possible to completely rule out the possibility of selection bias, because the investigators did not meet with all authors in person to confirm that certain abstracts were published. Finally, it is possible that research funding affected publication speed, but this was not investigated because the content of the abstracts was not available.

In conclusion, despite its limitations, our second study indirectly shows that the recognition of Korean plastic surgeons and the quality of the annual meetings of Korean societies of plastic surgery have risen to the global level.
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###### 

Overall publication rates

  Year               No. of abstracts   No. of published   Publication rate (%)
  ------------------ ------------------ ------------------ ----------------------
  2011 (R&R Forum)   90                 32                 35.6
  2011 (KSAPS)       66                 15                 22.7
  2011 (KSPRS)       278                61                 21.9
  2012 (R&R Forum)   140                47                 33.6
  2012 (KSAPS)       47                 12                 25.5
  2012 (KSPRS)       280                49                 17.5
  2013 (R&R Forum)   152                60                 39.5
  2013 (KSAPS)       33                 9                  27.3
  2013 (KSPRS)       263                46                 17.5
  2014 (R&R Forum)   153                61                 39.9
  2014 (KSAPS)       28                 7                  25.0
  2014 (KSPRS)       291                77                 26.5
  2015 (R&R Forum)   149                40                 26.8
  2015 (KSAPS)       42                 13                 31.0
  2015 (KSPRS)       323                93                 28.8
  Total              2,335              622                26.6

R&R Forum, Research and Reconstruction Forum; KSAPS, Korean Society for Aesthetic Plastic Surgery; KSPRS, Korean Society of Plastic and Reconstructive Surgeons.

P=0.289.

###### 

Publication rates according to type of presentation

  Type of presentation   No. of abstracts   No. of published   Publication rate (%)
  ---------------------- ------------------ ------------------ ----------------------
  Oral                   1,102              318                28.9
  Poster                 705                166                23.5
  E-presentation         528                138                26.1

P=0.198.

###### 

Number of publications according to authors' affiliation

  Affiliation                        No. of abstracts   No. of abstracts published                                  
  ---------------------------------- ------------------ ---------------------------- ----- ------- ----- ----- ---- -----
  Teaching hospital                  1,991              627                          150   1,214   560   221   45   294
  Private clinic                     130                2                            14    114     19    0     2    17
  Teaching hospital+private clinic   214                55                           52    107     43    19    9    15

R&R Forum, Research and Reconstruction Forum; KSAPS, Korean Society for Aesthetic Plastic Surgery; KSPRS, Korean Society of Plastic and Reconstructive Surgeons.

P=0.288.

###### 

Publication rates according to subspecialty

  Subspecialty                        No. of abstracts   No. of publication   Publication rate (%)
  ----------------------------------- ------------------ -------------------- ----------------------
  Basic science                       163                57                   35.0
  Cosmetic surgery                    280                60                   21.4
  Surgery for congenital conditions   132                37                   28.0
  Surgery of the extremities          162                52                   32.1
  Trauma surgery                      165                59                   35.8
  Oncologic surgery                   146                39                   26.7
  English-language sessions           54                 14                   25.9

P=0.636.

###### 

Number of publications by time from meeting to publication

  Time after meeting (yr)   No. of abstracts published              
  ------------------------- ---------------------------- ----- ---- -----
  Before                    92                           20    12   60
  \> 1                      248                          102   21   125
  1--2                      184                          72    11   101
  2--3                      65                           31    5    29
  3--4                      26                           14    5    7
  \> 4                      7                            1     2    4

R&R Forum, Research and Reconstruction Forum; KSAPS, Korean Society for Aesthetic Plastic Surgery; KSPRS, Korean Society of Plastic and Reconstructive Surgeons.

###### 

Distribution of publications in domestic journals (n=294)

  Domestic journals                                         No. of abstracts published             
  --------------------------------------------------------- ---------------------------- ---- ---- -----
  *Archives of Plastic Surgery*                             205                          94   10   101
  *Archives of Craniofacial Surgery*                        39                           21   1    17
  *Archives of Aesthetic Plastic Surgery*                   21                           5    5    11
  *Journal of Korean Medical Science*                       8                            3    1    4
  *Archives of Reconstructive Microsurgery*                 7                            5    0    2
  *Journal of the Korean Society for Surgery of the Hand*   7                            5    0    2
  Others^[a)](#tfn1-aps-2018-01095){ref-type="table-fn"}^   7                            3    0    4

R&R Forum, Research and Reconstruction Forum; KSAPS, Korean Society for Aesthetic Plastic Surgery; KSPRS, Korean Society of Plastic and Reconstructive Surgeons.

Archives of Dermatological Research, Journal of Korean Burn Society, Journal of Korean Wound Management Society, Journal of Breast Cancer, Annals of Dermatology, Annals of Surgical Treatment and Research, Annual Bulletin of The Bum-Suk Academic Scholarship Foundation, Journal of Breast Disease, Journal of Menopausal Medicine.

###### 

Distribution of publications in international journals (n=328)

  International journals                                     No. of abstracts published             
  ---------------------------------------------------------- ---------------------------- ---- ---- ----
  *Journal of Craniofacial Surgery*                          56                           1    12   43
  *Journal of Cranio-Maxillofacial Surgery*                  50                           45   0    5
  *Journal of Plastic, Reconstructive & Aesthetic Surgery*   33                           11   3    19
  *Annals of Plastic Surgery*                                27                           7    5    15
  *Aesthetic Plastic Surgery*                                18                           0    7    11
  *Plastic and Reconstructive Surgery*                       14                           0    3    11
  Others^[a)](#tfn2-aps-2018-01095){ref-type="table-fn"}^    130                          40   9    81

R&R Forum, Research and Reconstruction Forum; KSAPS, Korean Society for Aesthetic Plastic Surgery; KSPRS, Korean Society of Plastic and Reconstructive Surgeons.

International Wound Journal, Microsurgery, Dermatologic Surgery, Plastic and Reconstructive Surgery--Global Open, BioMed Research International, Aesthetic Surgery Journal, Journal of Plastic Surgery and Hand Surgery, Journal of Reconstructive Microsurgery, The International Journal of Lower Extremity Wounds, British Journal of Oral and Maxillofacial Surgery, The Journal of Foot and Ankle Surgery, Journal of Hand Surgery (European Volume), Advances in Skin & Wound Care, Child's Nervous System, International Journal of Dermatology, Journal of Surgical Oncology, Springerplus, World Journal of Emergency Surgery, Acta Biomaterialia, Annals of Burns and Fire Disasters, Annals of Surgical Oncology, ANZ Journal of Surgery, Biomaterials, BMC Surgery, Breast Cancer Research and Treatment, Case Reports in Medicine, Cytotherapy, European Journal of Ophthalmology, European Journal of Pharmacology, Head & Neck, International Journal of Oral and Maxillofacial Surgery, International Journal of Pediatric Otorhinolaryngology, Journal of Clinical Rheumatology, Journal of Computational and Theoretical Nanoscience, Journal of Cosmetic and Laser Therapy, Journal of Hand Surgery, Journal of Investigative Surgery, Journal of Materials Science: Materials in Medicine, Journal of Oral and Maxillofacial Surgery, Journal of Radiation Research, International Journal of Surgical Reconstruction, Journal of Surgical Research, Journal of Wound Care, Medicine (Baltimore), Molecular Medicine Reports, Nanomedicine, Otolaryngology--Head and Neck Surgery, Plastic and Aesthetic Research, Plastic Surgery Case Studies, PLOS ONE, Seminars in Plastic Surgery, Seminars in Ophthalmology, Surgical Oncology, The American Journal of Surgery, The Breast Journal, The Journal of Dermatology, Tissue Engineering and Regenerative Medicine, Urology Journals, Wound Repair and Regeneration.

###### 

Number of publications according to study design

  Year               No. of abstracts published   
  ------------------ ---------------------------- -------
  2011 (R&R Forum)   55                           35
  2011 (KSAPS)       29                           37
  2011 (KSPRS)       169                          109
  2012 (R&R Forum)   77                           63
  2012 (KSAPS)       26                           21
  2012 (KSPRS)       83                           197
  2013 (R&R Forum)   77                           75
  2013 (KSAPS)       15                           18
  2013 (KSPRS)       210                          53
  2014 (R&R Forum)   81                           72
  2014 (KSAPS)       17                           11
  2014 (KSPRS)       154                          137
  2015 (R&R Forum)   77                           72
  2015 (KSAPS)       19                           23
  2015 (KSPRS)       116                          207
  Total              1,205                        1,130

R&R Forum, Research and Reconstruction Forum; KSAPS, Korean Society for Aesthetic Plastic Surgery; KSPRS, Korean Society of Plastic and Reconstructive Surgeons.

P=0.049.

###### 

Number of publications according to type of outcome

  Year               No. of abstracts published   
  ------------------ ---------------------------- -----
  2011 (R&R Forum)   89                           1
  2011 (KSAPS)       65                           1
  2011 (KSPRS)       244                          34
  2012 (R&R Forum)   139                          1
  2012 (KSAPS)       44                           3
  2012 (KSPRS)       257                          23
  2013 (R&R Forum)   151                          1
  2013 (KSAPS)       30                           3
  2013 (KSPRS)       256                          7
  2014 (R&R Forum)   149                          4
  2014 (KSAPS)       26                           2
  2014 (KSPRS)       275                          16
  2015 (R&R Forum)   135                          14
  2015 (KSAPS)       32                           10
  2015 (KSPRS)       286                          37
  Total              2,178                        157

R&R Forum, Research and Reconstruction Forum; KSAPS, Korean Society for Aesthetic Plastic Surgery; KSPRS, Korean Society of Plastic and Reconstructive Surgeons.

P=0.003.

###### 

Number of publications according to the presence of a statistical analysis

  Year               No. of abstracts published   
  ------------------ ---------------------------- -------
  2011 (R&R Forum)   15                           75
  2011 (KSAPS)       16                           50
  2011 (KSPRS)       52                           226
  2012 (R&R Forum)   13                           127
  2012 (KSAPS)       9                            38
  2012 (KSPRS)       60                           220
  2013 (R&R Forum)   18                           134
  2013 (KSAPS)       15                           18
  2013 (KSPRS)       36                           227
  2014 (R&R Forum)   31                           122
  2014 (KSAPS)       8                            20
  2014 (KSPRS)       59                           232
  2015 (R&R Forum)   29                           120
  2015 (KSAPS)       18                           24
  2015 (KSPRS)       80                           243
  Total              459                          1,876

R&R Forum, Research and Reconstruction Forum; KSAPS, Korean Society for Aesthetic Plastic Surgery; KSPRS, Korean Society of Plastic and Reconstructive Surgeons.

P\<0.001.
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